EP 2 258 968 A1

Patent Office

e revers (11) EP 2 258 968 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(1 9) ’ o Hllml” m” H“‘ Hll‘ ‘l“l ‘l“l |“” |H|‘ ‘lm ‘l |H |H|‘ |”’| |H‘| Hll‘
Patentamt
0 European

(43) Date of publication: (51) IntCl.:
08.12.2010 Bulletin 2010/49 F16H 55/36 (2006.01)
(21) Application number: 08722856.5 (86) International application number:
PCT/JP2008/055691

(22) Date of filing: 26.03.2008
(87) International publication number:
WO 2009/118834 (01.10.2009 Gazette 2009/40)

(84) Designated Contracting States: * WATANABE, Hajime
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR Osaka-shi
HRHUIEISITLILTLULV MC MT NL NO PL PT Osaka 542-8502 (JP)
RO SE SI SK TR ¢ FUJIWARA, Hideki
Designated Extension States: Osaka-shi
AL BA MK RS Osaka 542-8502 (JP)
(71) Applicant: JTEKT Corporation (74) Representative: Weber, Joachim
Osaka-shi Hoefer & Partner
Osaka 542-8502 (JP) Patentanwalte
Pilgersheimer Strasse 20
(72) Inventors: 81543 Miinchen (DE)
¢ YAMATANI, Tomoya
Osaka-shi
Osaka 542-8502 (JP)

(54)  PULLEY UNIT

(57)  Arotation adjusting mechanism is provided in a

power transmission path from an alternator pulley to an FIG. 1
alternator shaft and includes mainly a coil spring as an | "
elastic member and a clutch mechanism having a func- \ s2) 2 g
tion to switch between transmission and interruption of o /
power. The power of the alternator pulley is transmitted 9 - N
from the coil spring to the alternator shaft via the clutch e 7‘° ; :
mechanism in a power transmission state. The coil spring SANNN '

. . ) . SR I o) } |
reduces a minute change in rotation generated in at least 7d: H KZd
one of the alternator pulley and the alternator shaft by its 7] WW { 313“’
elastic deformation. The clutch mechanism is provided 5177: = )\) s /312“’
in an intermediate position of the power transmission L)) el || 3
path from the coil spring to the alternator shaft and inter- 32302:; . / —3
rupts the power transmission from the alternator pulley s

to the alternator shaft when a rotation speed of the alter-
nator pulley lowers below a rotation speed of the alter-
nator shaft by a predetermined value or greater.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 258 968 A1 2

Description
Technical Field

[0001] The present invention relates to a pulley unit.

Background Art

[0002] For example, when an alternator is driven by a
crankshaft of an automotive engine via a belt, a pulley
unit, etc., a pulsating change in rotation (a change in ac-
celeration during rotation) may be generated on the
crankshaft as a result of repetition of induction, compres-
sion, combustion and expansion, and exhaust strokes.
When such a change in rotation is generated, an exces-
sive rotating torque (torsion) or tension may be generated
on a pulley, a rotating shaft or the belt. As an example,
there is a tendency that the rotation of the crankshaft
drops momentarily on the compression stroke or the like.
However, since the alternator has large inertia, its rotat-
ing shaft cannot follow immediately the drop in rotation
of the crankshaft (an alternator pulley), and an excessive
rotating torque is generated between the rotating shaft
and the pulley. As a result, the belt is pulled in a direction
in which the torque is generated and a change in tension
is produced, which may produce an overload in the belt
or may reduce life of the belt. Then, with a view to pre-
venting the production of the overload in the belt or the
reduction in life of the belt, there has been known a tech-
nique in which a spring type one-way clutch and a torsion
coil spring are interposed between a pulley and a rotating

shaft (for example, see WOQ098/50709 (JP-T-
2001-523325)).
[0003] According to the technique of WO98/50709, as

is shown in Fig. 9, an overload produced in a belt by such
a change in rotation as described above can be reduced
by interrupting power by a spring type one-way clutch 76
or torsion deforming a torsion coil spring 74 in an elastic
fashion. In WO98/50709, power from an engine is trans-
mitted along a path from a pulley 106 to a shaft 36 via
the spring type one-way clutch 76 and the torsion coll
spring 74. In addition, an inner circumferential surface of
the pulley 106 and the torsion coil spring 74 (an outer
circumferential surface of an outer sleeve 64) are con-
nected together so as to enable a circumferential relative
displacement by a sleeve bushing 112 which is inter-
posed therebetween. Because of this, every time power
is interrupted by the clutch 76, the sleeve bushing 112 is
subjected to rotational sliding of the outer sleeve 64 to
wear, and there may be a case in which the sleeve bush-
ing 112 is broken.

Disclosure of the Invention

Problem to be solved by the Invention

[0004] An object of the invention is to provide a pulley
unit with a long life by preventing the occurrence of wear,
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for example, in an interposed member (a bushing or the
like) between a pulley around which a belt is wound and
an elastic member which elastically deforms based on a
change in rotation.

Means for solving the Problem

[0005] In order to solve the problem, in a pulley unit of
the presentinvention, one of a pulley around which a belt
is wound and a rotating shaft disposed concentrically with
and rotatable along with the pulley serves as a drive
member and the other thereof serves as a driven mem-
ber, and a rotation adjusting mechanism is interposed in
a transmission path from the drive member to the driven
member, wherein the rotation adjusting mechanism com-
prises:

an elastic member provided in an intermediate po-
sition of the transmission path and configured to
elastically deform based on a change in rotation gen-
erated in at least one of the drive member and the
driven member; and

a clutch mechanism provided in an intermediate po-
sition of the transmission path from the elastic mem-
ber to the driven member and configured to interrupt
a power transmission from the drive member to the
driven member when a rotation speed of the drive
member lowers below a rotation speed of the rotating
shaft by a predetermined value or greater,

wherein a minute change in rotation generated main-
ly on the drive member side is reduced by an elastic
deformation of the elastic member, and

wherein a change in rotation generated mainly on
the drive member side which is greater than the
minute change in rotation is eliminated by an inter-
ruption of the power by the clutch mechanism.

[0006] Further, in order to solve the problem, in a spe-
cific aspect of a pulley unit of the present invention, a
rotation adjusting mechanism is interposed in a trans-
mission path from a pulley around which a belt is wound
to a rotating shaft disposed concentrically with and rotat-
able along with the pulley, wherein the rotation adjusting
mechanism comprises:

an elastic member provided in an intermediate po-
sition of the transmission path and configured to
elastically deform based on a change in rotation gen-
erated in at least one of the pulley and the rotating
shaft; and

a clutch mechanism provided in an intermediate po-
sition of the transmission path from the elastic mem-
ber to the rotating shaft and configured to interrupt
a power transmission from the pulley to the rotating
shaft when a rotation speed of the pulley lowers be-
low a rotation speed of the rotating shaft by a pre-
determined value or greater,

wherein a minute change in rotation generated main-
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ly on the pulley side is reduced by an elastic defor-
mation of the elastic member, and

wherein a change in rotation generated mainly on
the pulley side which is greater than the minute
change in rotation is eliminated by an interruption of
the power by the clutch mechanism.

[0007] Inthisway, the transmission path from the drive
member (the pulley or the rotating shaft) to the driven
member (the rotating shaft or the pulley) is formed, for
example, from the pulley to the rotating shaft via the elas-
tic member and the clutch mechanism, and the elastic
member which elastically deforms based on the change
in rotation is disposed on an upper side of the power
transmission (a more upstream side of the power trans-
mission) than the clutch mechanism which interrupts the
power transmission. Accordingly, for example, a bush (a
holding member) which is interposed between the pulley
and the elastic member is prevented from being subject-
ed to rotational sliding of the elastic member (or an ac-
commodation case for the elastic member) and is hence
made difficult to wear even in the event that power is
interrupted by the clutch mechanism, whereby the life of
the bush and hence the life of the pulley unit is extended.
[0008] In addition, in the event that the elastic member
includes a coil spring made of a spring steel which is
specified under JIS G480101984 (spring steel material),
a torsion spring constant can easily be obtained which
is good enough to reduce a change in tension on the belt.
Additionally, in addition to the spring type one-way clutch,
a roller type one-way clutch or a sprag type one-way
clutch may be used for the clutch mechanism.

[0009] Consequently, the holding member may be dis-
posed between the pulley and the elastic member which
restricts aradial relative displacement of the elastic mem-
ber while permitting a circumferential relative displace-
ment between the pulley and the elastic member. The
holding member is prevented from being subjected to
rotational sliding of the elastic member (or the accom-
modation case for the elastic member) even in the event
that power is interrupted by the clutch mechanism,
whereby the life of the holding member and hence the
life of the pulley unit is extended.

[0010] In addition to a bush made of casting alloy or
sheet alloy of a bearing alloy which is specified under JIS
B1582-1996 (sliding bearing bush), various types of roll-
ing bearings can be used for the holding member.
[0011] Then, itis desired that the clutch mechanism is
disposed radially outwards of the rotating shaft along a
circumferential direction thereof and the elastic member
is disposed radially outwards of the clutch mechanism
along a circumferential direction thereof. By disposing
and cylindrically overlapping the clutch mechanism and
the elastic member so as to surround the rotating shaft,
an axial length of the pulley unit can be shortened rela-
tively.

[0012] As this occurs, the elastic member which is dis-
posed so as to surround the clutch mechanism is pref-
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erably made of a coil spring having a rectangular shape
in cross section. With the rectangular shape in cross sec-
tion of the coil spring, compared with a circular section,
the coil spring can be coiled into a more compressed
state (with smaller gaps), and therefore, energy that can
be stored can easily be increased by increasing the sec-
tional area thereof. In the event that the coil spring has
a laterally elongated section, the diameter of the elastic
member can be reduced, whereas in the event that the
coil spring has a vertically elongated section, the width
of the elastic member can be reduced.

[0013] On the other hand, the clutch mechanism may
be disposed radially outwards of the rotating shaft along
the circumferential direction and further, the elastic mem-
ber may be disposed at one axial end portion of the clutch
mechanism so as to elastically deform in a plane which
intersects an axis of the rotating shaft. By disposing the
clutch mechanism so as to surround the rotating shaft
and disposing the elastic member at the end portion of
the clutch mechanism (the rotating shaft), a radial length
of the pulley unit can be shortened relatively.

[0014] As this occurs, the elastic member may include
a spiral coil spring disposed on a plane perpendicular to
the axis of the rotating shaft.

Brief Description of the Drawings

[0015]

Fig. 1 is a front sectional view showing a pulley unit
according to an embodiment of the invention.

Fig. 2 is a perspective view and operation diagram
of a coil spring used in Fig. 1.

Fig. 3 is a sectional view and operation diagram of
a roller type one-way clutch portion used in Fig. 1.
Fig. 4 is a front sectional view showing a pulley unit
according to another embodiment of the invention.
Fig. 5 is a front sectional view showing a pulley unit
according to yet another embodiment of the inven-
tion.

Fig. 6 is a front sectional view of Fig. 5.

Fig. 7 is an operation diagram of a sprag type one-
way clutch portion.

Fig. 8 is a diagram showing a main portion in cross
section according to a modification of Fig. 3.

Fig. 9is afront sectional view showing a conventional
pulley unit.

Best Mode for Carrying Out the Invention

(Embodiment 1)

[0016] Hereinafter, a mode for carrying out the inven-
tion will be described by reference to embodiments
shown in the drawings. Fig. 1 is a front sectional view
showing an embodiment of a pulley unit according to the
invention. Fig. 1 shows a pulley unit 1 of an alternator
(not shown) which is driven by an automotive engine (not
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shown), and the pulley unit 1 includes an alternator pulley
2 (a pulley) as a drive member to which a driving force
from an engine is transmitted from a belt B, an alternator
shaft 3 (a rotating shaft) as a driven member which is
disposed concentrically with the alternator pulley 2 so as
to rotate together therewith, and a rotation adjusting
mechanism 4 which is interposed between the alternator
pulley 2 and the alternator shaft 3.

[0017] The rotation adjusting mechanism 4 is provided
in a power transmission path which extends from the al-
ternator pulley 2 to the alternator shaft 3 and includes
mainly a coil spring 5 as an elastic member and a clutch
mechanism 6 which has a function to switch between
transmission and interruption of power. Then, power of
the alternator pulley 2 is transmitted from the coil spring
5to the alternator shaft 3 by way of the clutch mechanism
6 which is in a power transmission state.

[0018] The coil spring 5 deforms elastically based on
a change in rotation generated in at least either of the
alternator pulley 2 and the alternator shaft 3. The coll
spring 5 reduces a minute change in rotation generated
mainly on the alternator pulley’s 2 side by its elastic de-
formation. The clutch mechanism 6 is provided in an in-
termediate position of the power transmission path which
extends from the coil spring 5 to the alternator shaft 3
and interrupts the power transmission from the alternator
pulley 2 to the alternator shaft 3 when the rotation speed
of the alternator pulley 2 lowers below the rotation speed
of the alternator shaft 3 by a predetermined value or
greater.

[0019] This clutch mechanism 6 is disposed radially
outwards of the alternator shaft 3 along a circumferential
direction thereof. In addition, the coil spring 5, which has
a rectangular shape in cross section, is disposed radially
outwards of the clutch mechanism 6 along a circumfer-
ential direction thereof so as to surround the clutch mech-
anism 6.

[0020] A bush 9 (a holding member) is disposed be-
tween the alternator pulley 2 and the alternator shaft 3
and is configured to restrict a radial relative displacement
of the coil spring 5 while permitting a circumferential rel-
ative displacement between the alternator pulley 2 and
the coil spring 5. This bush 9 is formed into a cylindrical
shape as a sliding bearing.

[0021] The alternator pulley 2includes a cylindrical pul-
ley main body 2b in which wave-shaped grooves 2a are
formed on an outer circumferential side thereof so that
the belt B is wound therearound, and a bush mounting
step portion 2c is formed on an inner circumferential side
of the pulley main body 2b at an axial end side (a left end
side) thereof. In addition, a bearing mounting step portion
2d is formed at the other axial end side (a right end side).
Additionally, a pressing wall portion 2e is formed between
the bush mounting portion 2c and the bearing mounting
portion 2d which presses a receiving portion 5a of the
coil spring 5 which lies at an initiating end side for elastic
deformation.

[0022] The alternator shaft 3 includes a shaft main
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body 3a which is formed into a cylindrical shape, and
cam planes 3c are formed on an axially intermediate por-
tion of an outer circumferential surface 3b of the shaft
main body 3a so as to constitute the clutch mechanism
6. An alternator input shaft (not shown) is fixedly screwed
in a mounting shaft hole 3d which is formed in a central
portion of the shaft main body 3a.

[0023] The alternator pulley 2 is positioned outwards
of and concentrically with the alternator shaft 3 so as to
define an annular accommodation space portion S be-
tween the alternator shaft 3 and the alternate pulley 2.
[0024] A ball bearing 31 (a rolling bearing; a bearing
portion) is interposed between the bearing mounting step
portion 2d of the pulley main body 2b and the outer cir-
cumferential surface 3b of the shaft main body 3a at the
other axial end side (the right end side) of the alternator
shaft 3 and the alternator pulley 2. The ball bearing 31
has an annular inner ring 31 a (an inner bearing ring)
which is fixed to the outer circumferential surface 3b of
the shaft main body 3a, an annular outer ring 31 b (an
outer bearing ring) which is fixed to the bearing mounting
step portion 2d of the pulley main body 2b and a plurality
ofballs 31¢ (rolling elements) which roll between the inner
ring 31a and the outer ring 31b. The balls 31 of the ball
bearing 31 may be arranged in double rows in addition
to a single row shown in the figures.

[0025] A support member 7 is disposed within the ac-
commodation space portion S which is defined between
the alternator shaft 3 and the alternator pulley 2 which
holds the coil spring 5 and constitutes the clutch mech-
anism 6. This support member 7 includes a cylindrical
portion 7a which is formed into a cylindrical shape and a
disc-shaped flange portion 7b which projects outwards
from an axial end side (a left-hand side) of the cylindrical
portion 7a; the cylindrical portion 7a and the disc-shaped
flange portion 7b being formed integrally. An annular
spring accommodation recess portion 7d is formed on a
radially inner side of an end face 7c of the other axial end
side (a right-hand side) of the flange portion 7b which
has an inner circumferential wall surface which continues
to an outer circumferential surface of the cylindrical por-
tion 7a levelly. A rotation restricting wall portion 7e (refer
to Fig. 2) is formed within the spring accommodation re-
cess portion 7d which is brought into abutment with a
receiving portion 51b at a terminating end side of the coil
spring 5 so as to restrict the rotation of the coil spring 5.
[0026] This support member 7 is disposed concentri-
cally with the alternator shaft 3 and the alternator pulley
2 within the accommodation space portion S. The cylin-
drical portion 7a of the support member 7 functions as a
dividing member which divides the accommodation
space portion S and divides and defines an inside of the
cylindrical portion 7a into a clutch accommodation space
portion S1 and divides and defines an outside of the cy-
lindrical portion 7a into a spring accommodation space
portion S2.

[0027] The bush 9 is disposed between an outer cir-
cumferential surface of the flange portion 7b of the cylin-
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drical portion 7a and the bush mounting step portion 2c
of the alternator pulley 2 which lies at the axial end side
(the left end side) thereof. An outer circumferential side
of the bush 9 is fixedly press fitted in the bush mounting
step portion 2¢, and an inner circumferential side thereof
is provided on the outer circumferential surface of the
flange portion 7b of the support member 7 so as to slide
freely thereon. By this configuration, the support member
7 is made to rotate freely relative to the alternator shaft
3 and the alternator pulley 2.

[0028] A ball bearing portion 32 is disposed between
the cylindrical portion 7a of the support member 7 and
the alternator shaft 3 at the axial end side (the left-hand
side). This ball bearing portion 32 includes an outer ring
raceway 32a which is formed on an inner circumferential
surface of the cylindrical portion 7a of the support mem-
ber 7, an inner ring raceway 32b which is formed on the
outer circumferential surface 3b of the alternator shaft 3
and a plurality of balls 32c (rolling elements) which roll
between the inner ring raceway 32b and the outer ring
raceway 32a. The ball bearing portion 32 restricts an axial
relative displacement between the support member 7
and the alternator shaft 3 while permitting a relative ro-
tation therebetween. Balls 32c of the ball bearing portion
32 may be arranged in double rows in addition to a single
row shown in the figures.

[0029] As is shown in Fig. 3, in the clutch mechanism
6, a one-way clutch portion 8, which has a function to
switch between power transmission and power interrup-
tion, is provided within the clutch accommodation space
portion S1 (refer to Fig. 1) which lies radially outwards of
the alternator shaft 3. A roller type clutch is adopted for
the one-way clutch portion 8. The one-way clutch portion
8 includes the cylindrical portion 7a of the support mem-
ber 7 which functions as an outer ring 8a, the alternator
shaft 3 having the cam planes 3c which functions as an
inner ring 8b, a plurality of (for example, eight) cylindrical
rollers 8¢ which are disposed within an annular space
defined between the outer ring 8a and the inner ring 8b
with their axes being oriented to follow the axial direction,
an annular cage 8d made of a synthetic resin and adapted
to hold the rollers 8c within the annular space, and com-
pression coils 8e (biasing members) which bias towards
an opposite direction to the rotating direction of the outer
ring 8a (for example, a clockwise direction) within the
annular space.

[0030] Thecage 8disfitted oncorner portions between
the cam planes 3c of the alternator shaft 3 as press fitting
portions so as to restrict circumferential and axial relative
displacements of the rollers 8c. Here, the cam planes 3c
are such that their rotating radius changes along the cir-
cumferential direction and include rectangular planes
which make up a regular polygonal (a regular octagonal)
section having a bihedral width W. Then, wedge-shaped
spaces K are formed between an inner circumferential
surface 7f of the cylindrical portion 7a of the support mem-
ber 7 as the outer ring 8a and the cam planes 3c as the
inner ring 8b whose radial gaps change in the circumfer-
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ential direction.

[0031] A plurality of (for example, eight) pocket por-
tions 8f are formed along the circumferential direction of
the cage 8d which pass through the cage 8d radially. The
rollers 8c are accommodated rotatably in the pocket por-
tions 8f. In addition, the compression coil springs 8e are
each attached to a projection 8h which is formed to ex-
tend from a pillar portion 8g which defines the pocket
portion 8f into the pocket portion 8f at one end side and
are each brought into abutment with the roller 8c at the
other end side. Then, the roller 8c is biased in a direction
in which the wedge-shaped space K is narrowed (for ex-
ample, a counterclockwise direction) by the compression
coil spring 8e and is allowed to move on its corresponding
cam plane 3c by the biasing force.

[0032] The coil spring 5 is formed into a coil shape of
a spring steel material having a rectangular shape in
cross section as is shown in Fig. 2. The coil spring 5
includes the receiving portions 5a, 5b, which are each
formed into a planar surface shape, at the initiating end
and the terminating end thereof, respectively. In a free
state, the coil spring 5 applies a spring force in a direction
in which its diameter extends. The rectangular sectional
formincludes alaterally elongated rectangular shape and
a vertically elongated rectangular shape.

[0033] Referring back to Fig. 1, the coil spring 5 is dis-
posed radially outwards of the clutch mechanism 6 along
the circumferential direction thereof so as to surround
the clutch mechanism 6. In addition, the coil spring 5 is
loosely fitted on an outside of the cylindrical portion 7a
of the support member 7 within the spring accommoda-
tion space portion S2 between the alternator pulley 2 and
the cylindrical portion 7a of the support member 7. The
terminating end side of the coil spring 5 is inserted into
the spring accommodation recess portion 7d of the flange
portion 7b of the support member 7. As is shown in Fig.
2, the receiving portion 5b at the terminating end is
brought into abutment with the rotation restricting wall
portion 7e (refer to Fig. 2), and the receiving portion 5a
at the initiating end is brought into abutment with the
pressing wall portion 2e of the alternator pulley 2.
[0034] Next, referring to Figs. 1 to 3, the operation of
the pulley unit 1 configured as has been described here-
tofore will be described. The alternator pulley 2 shown in
Fig. 1 is rotating at a set rotation speed (for example,
5000 rpm) in the clockwise direction as viewed from a
direction indicated by an arrow A in the figure. As this
occurs, as is shown in Fig. 2(c), the coil spring 5 which
is positioned on the upstream side of the power trans-
mission path is restricted from rotation by the receiving
portion 5b at the initiating end being in abutment with the
rotation restricting wall portion 7e of the support member
7. Because of this, the coil spring 5 elastically deforms
by a pressing force applied thereto when the receiving
portion 5a at the initiating end thereof is brought into abut-
ment with the pressing wall portion 2e of the alternator
pulley 2, and power is transmitted to the support member
7 which configures the one-way clutch portion 8 by the
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deformation. An outer circumference of the coil spring 5
which elastically deforms to increase its diameter is not
brought into contact with the flange portion 7b of the sup-
port member 7 and the alternator pulley 2.

[0035] AsisshowninFig. 3, when the alternator pulley
2 rotates in the clockwise direction (in a direction indicat-
ed by an arrow), a locked state (a power transmissive
state) is produced in which the rollers 8c are squeezed
into a narrow side of the wedge-shaped spaces K by the
spring force of the compression coil springs 8e. Conse-
quently, power produced by the rotation of the alternator
pulley 2 is transmitted sequentially to the coil spring 5,
the support member 7, the clutch mechanism 6 and the
alternator shaft 3 in that order.

[0036] Here, when the rotation speed of the alternator
2 surpasses the rotation speed of the alternator shaft 3
(when the rotation speed of the alternator shaft 3 lowers
below the rotation speed of the alternator pulley 2), the
one-way clutch portion 8 (the clutch mechanism 6) holds
the locked state, whereby the power transmission from
the alternator pulley 2 to the alternator shaft 3 continues.
[0037] On the other hand, when the rotation speed of
the alternator pulley 2 lowers below the rotation speed
of the alternator shaft 3 by a predetermined value or
greater (when the rotation speed of the alternator shaft
3 surpasses the rotation speed of the alternator pulley 2
by the predetermined value or greater), the alternator
shaft 3 seemingly rotates in the counterclockwise direc-
tion as is shown in Fig. 3(b). Then, the rollers 8c, which
have been squeezed into the narrow side of the wedge-
shaped spaces K of the one-way clutch portion 8, move
to a wide side of the wedge-shaped spaces K, whereby
the locked state is released. By the release of the locked
state, the clutch mechanism 6 is put in a free state (a
power interruption state), whereby the one-way clutch
portion 8 interrupts the power transmission from the al-
ternator pulley 2 to the alternator shaft 3. However, since
the bush 9 is disposed between the alternator pulley 2
and the coil spring 5 (the support member 7), the bush
9 is allowed to rotate together with the alternator pulley
2 even in the event that the one-way clutch portion 8
interrupts the power transmission, and the wear of the
bush 9 due to rotational sliding of the coil spring 5 (the
support member 7) is made difficult to occur.

[0038] A pulsating minute change in rotation generat-
ed on the induction, compression, combustion and ex-
pansion and exhaust strokes of the engine is absorbed
(reduced) by the elastic deformation of the coil spring 5.

(Modification)

[0039] In the one-way clutch portion 8 (the clutch
mechanism 6) of Embodiment 1, in place of the alternator
shaft 3 having the polygonal section shown in Fig. 3, an
alternator shaft 3’ (an inner ring 8b) having a section
shaped by a series of concave surfaces may be used in
which cam planes 3¢’ having a concavely curved or arc-
like surface are formed as is shown in Fig. 8.
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(Embodiment 2)

[0040] Next, Fig. 4 is a front sectional view showing
another embodiment of a pulley unit according to the in-
vention. In a pulley unit 1a in Fig. 4, the roller type one-
way clutch portion 8 which configures the clutch mech-
anism 6 is changed to a spring type one-way clutch por-
tion 18. This one-way clutch portion 18 includes a circular
clutch plane 18a on an outer circumferential surface 3b
of a shaft main body 3a of an alternator shaft 3 (a rotating
shaft; a driven member) between a ball bearing 31 and
a ball bearing portion 32.

[0041] A clutch spring 18b is disposed radially out-
wards of this clutch plane 18a along a circumferential
direction thereof. This clutch spring 18b is formed into a
coil shape of a spring steel material having a rectangular
shape in cross section and is used in a direction in which
its diameter is reduced in a free state. An initiating end
side (a right-hand side) of this clutch spring 18a is con-
nected to the alternator shaft 3 in such a state that its
circumferential displacement is restricted. In addition, a
terminating end side (a left-hand side) of the clutch spring
18a is connected to a cylindrical portion 7a of a support
member 7 which is driven to rotate via a coil spring 5 (an
elastic member) by the power of an alternator pulley 2 (a
pulley; drive member).

[0042] Then, when the rotation speed of the alternator
shaft 3 lowers below the rotation speed of the alternator
pulley 2, an inner circumferential surface of the clutch
spring 18b is contracted diametrically so as to be brought
into contact with the clutch plane 18a of the alternator
shaft 3, and a locked state (a power transmissive state)
continues by a frictional force applied to this contact
plane. On the other hand, when the rotation speed of the
alternator shaft 3 surpasses the rotation speed of the
alternator pulley 2 by a predetermined value or larger on
the contrary, the inner circumferential surface of the
clutch spring 18b is expanded diametrically so as to be
separated fromthe clutch plane 18a ofthe alternator shaft
3. As this occurs, the frictional force is released and a
free state is produced, whereby the one-way clutch por-
tion 8 is switched to interrupt the power transmission. In
Fig. 4 (Embodiment 2), like reference numerals are given
to portions having common functions to those in Fig. 1
(Embodiment 1), and the description thereof is omitted.

(Embodiment 3)

[0043] Next, Fig. 5 is a front sectional view showing a
further embodiment of a pulley unit according to the in-
vention. In a pulley unit 1bin Fig. 5, the disposing position
of the elastic member (the coil spring 5) in the pulley unit
1 shown in Fig. 1 (Embodiment 1) is changed which is
disposed radially outwards of the clutch mechanism 6
which is disposed in the power transmission path so as
to surround the clutch mechanism 6.

[0044] Namely, an annular elastic member holding
member 20 which accommodates a spiral coil spring 15
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(a spiral spring; an elastic member) is attached to an axial
end (aleftend) of a pulley unit 1b including a clutch mech-
anism 6. In addition, a support member 17 which is linked
with the coil spring 15 within the elastic member holding
member 20 is disposed within an accommodation space
portion S defined between an alternator shaft 3 and an
alternator pulley 2 which are disposed concentrically.
[0045] This support member 17 has a cylindrical por-
tion 17a which is formed into a cylindrical shape and a
mounting wall surface 17b which is formed integrally so
as to be perpendicular to an axis of the alternator shaft
3 at an axial end side (a left-hand side) of the cylindrical
portion 17a. In addition, a cylindrical boss 17c is formed
integrally in the center of an axial end face (a left end
face) of the mounting wall surface 17b so as to project
in the same direction, and a locking slit 17d is cut out in
the cylindrical boss 17c¢ so as to penetrate therethrough
in a radial direction (refer to Fig. 6).

[0046] A bush 19 (a holding member) is disposed be-
tween an outer circumferential surface of the cylindrical
portion 17a of the support member 17 and a bush mount-
ing step portion 2c at an axial end side (a left end side)
of the alternator pulley 2. This bush 19 is formed into a
collared cylindrical shape as a sliding bearing. The bush
19 is fixedly press fitted in the bush mounting step portion
2c on an outer circumferential side thereof and is provid-
ed slidably on the outer circumferential surface of the
cylindrical portion 17a of the support member 17 on an
inner circumferential side thereof. By adopting this con-
figuration, the support member 17 rotates freely relative
to the alternator shaft 3 and the alternator pulley 2.
[0047] The elastic member holding member 20 in-
cludes a bottomed cylindrical main body 20c in which a
bottom wall 20b is formed integrally at one end of a cy-
lindrical portion 20a. A through hole 20d through which
the boss 17c of the support member 17 is inserted is
opened in the center of the bottom wall 20b so that the
boss 17c of the support member 17 is disposed within
the cylindrical portion 20a (refer to Fig. 6). In addition, a
circumferential wall portion 20e is formed integrally on
the bottom wall 20b so as to project therefrom to the other
axial end side. A pressing projection 20f is formed inte-
grally on the circumferential wall portion 20e within the
main body 20c so as to extend towards a center side
(refer to Fig. 6).

[0048] Then, an outer circumferential surface of an ax-
ial end side of the alternator pulley 2 is press fitted in the
circumferential wall portion 20e of the elastic member
holding member 20. Accordingly, the elastic member
holding member 20 and the alternator pulley 2 are con-
nected together to thereby restrict a relative rotation (to
thereby enable them to rotate together).

[0049] The coil spring 15is formed into the spiral shape
as is shown in Fig. 6 of a spring steel material having a
rectangular shape in cross section. An initiating end of
the coil spring 15 has a hook piece 15a and a terminating
end thereof is made into an engagement portion 15b.
The rectangular sectional form includes a laterally elon-
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gated rectangular shape and a vertically elongated rec-
tangular shape.

[0050] This coil spring 15 is accommodated within the
elastic member holding member 20 with the hook piece
15a inserted into a locking slit 18d on the boss 17c and
the engagement portion 15b brought into abutment with
the pressing projection 20f.

[0051] Referring back to Fig. 5, an outer ring raceway
32a which constitutes the ball bearing portion 32 is
formed on an inner circumferential side of a pulley main
body 2b of the alternator pulley 2 at the other axial end
side (a right-hand side) thereof. In addition, cam planes
3c which constitute the clutch mechanism 6 are formed
on an outer circumferential surface 3b of a shaft main
body 3a of the alternator shaft 3 at an axial end side (a
left end side). An inner ring raceway 32b which consti-
tutes the bearing portion 32 is formed at the other axial
end side (a right-hand side) thereof. A plurality of balls
32c (rolling elements) are disposed between the outer
ring raceway 32a and the inner ring raceway 32b so as
to enable a relative rotation between the alternator pulley
2 and the alternator shaft 3. In addition to double rows
shown in the figure, the balls 32c of the ball bearing por-
tion 32 may be arranged in a single row.

[0052] In the clutch mechanism 6, the one-way clutch
portion 18 having a function to switch between power
transmission and power interruption is provided radially
outwards of the alternator shaft 3 as with the one-way
clutch portion 8 in Fig. 1 (Embodiment 1).

[0053] Next, the operation of the pulley unit 1 b that is
configured as has been described above will be de-
scribed based on Figs. 5 and 6. The alternator pulley 2
shown in Fig. 5 is rotating at a set rotation speed (for
example, 5000 rpm) in a clockwise direction as viewed
from a direction indicated by an arrow A in the figure. As
this occurs, as is shown in Fig. 6, the coil spring 15 which
is disposed on an upstream side of a power transmission
path is restricted from rotating by the boss 17c of the
support member 7 at the hook piece 15a. Because of
this, the coil spring 15 elastically deforms by virtue of a
pressing force applied to the engagement portion 15b
when it is brought into abutment with the pressing pro-
jection 20f of the elastic member holding member 20
which rotates together with the alternator pulley 2. By this
deformation power is transmitted to the support member
17 which constitutes the one-way clutch portion 18.
[0054] In this one-way clutch portion 18, as with the
one-way clutch portion 8 in Fig. 1 (Embodiment 1), when
the alternator pulley 2 rotates in the clockwise direction,
a locked state (a power transmissive state) is produced.
Consequently, power produced by the rotation of the al-
ternator pulley 2 is transmitted sequentially to the coil
spring 15, the support member 17, the clutch mechanism
6 and the alternator shaft 3 in that order.

[0055] Here, when the rotation speed of the alternator
pulley 2 surpasses the rotation speed of the alternator
shaft 3 (when the rotation speed of the alternator shaft 3
lowers below the rotation speed of the alternator pulley
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2), since the one-way clutch portion 18 (the clutch mech-
anism 6) holds the locked state, the power transmission
from the alternator pulley 2 to the alternator shaft 3 con-
tinues.

[0056] On the other hand, when the rotation speed of
the alternator pulley 2 lowers below the rotation speed
of the alternator shaft 3 by a predetermined value or larg-
er (when the rotation speed of the alternator shaft 3 sur-
passes the rotation speed of the alternator pulley 2 by
the predetermined value or larger), as is shown in Fig. 3
(b), the alternator shaft 3 seemingly rotates in the coun-
terclockwise direction. Then, rollers 8c which have been
squeezed to a narrow side of wedge-shaped spaces K
move to a wide side of the same spaces, whereby the
locked state is released. By the locked state being re-
leased in this way, the clutch mechanism 6 is put in a
free state (a power interruption state), whereby the one-
way clutch portion 18 interrupts the power transmission
from the alternator pulley 2 to the alternator shaft 3. How-
ever, since the bush 19 is disposed between the alter-
nator pulley 2 and the coil spring 15 (the support member
17), even in the event that the one-way clutch portion 8
interrupts the power transmission, the bush 19 can rotate
together with the alternator pulley 2, the wear of the bush
19 by rotational sliding of the coil spring 15 (the support
member 17) is made difficult to occur.

[0057] Note that a pulsating minute change in rotation
thatis produced on the induction, compression, combus-
tion and expansion and exhaust strokes is absorbed (re-
duced) by the elastic deformation of the coil spring 15.

(Embodiment 4)

[0058] Next, Fig. 7 is an explanatory diagram showing
the operation of a pulley unit which utilizes a sprag type
one-way clutch. In Fig. 7, the roller type one-way clutch
portion 8 shown in Fig. 3 (Embodiment 1) is changed to
a sprag type one-way clutch portion 28. In the one-way
clutch portion 28, a cylindrical portion 7a of a support
member 7 is made to function as an outer ring 28a, and
an alternator shaft 3 is made to function as an inner ring
28b. The one-way clutch portion 28 includes a plurality
of sprags 28c which are disposed in an annular space
defined between the outer ring 28a and the inner ring
28b with their axes oriented to follow an axial direction,
an annular inner ring side cage 28d and an annular outer
ring side cage 28e which retain the sprags 28c in position
within the annular space and an annular spring 28f.

[0059] The sprags 28c are disposed lopsided relative
to planes which confront the outer ring 28a and the inner
ring 28b, and their lopsided state is maintained by the
inner ring side cage 28d and the outer ring side cage
28e. Then, when the outer ring 28a rotates in the clock-
wise direction, the sprags 28c are tilted further in a right-
ward direction by virtue of a frictional force applied to
contact portions between the outer ring 28a and the sp-
rags 28c, which produces a locked state in which the
sprags 28c¢ are strongly squeezed between the outer ring

10

15

20

25

30

35

40

45

50

55

28aandtheinnerring 28b, whereby power is transmitted.
On the other hand, when the outer ring 28a rotates in the
counterclockwise on the contrary, the sprags 28c are tilt-
ed in a leftward direction, which produces a free state in
which the sprags 28c are released from the state in which
they are squeezed between the outer ring 28a and the
inner ring 28b, whereby the power transmission is inter-
rupted.

Claims

1. A pulley unit in which one of a pulley around which
a belt is wound and a rotating shaft disposed con-
centrically with and rotatable along with the pulley
serves as a drive member and the other thereof
serves as a driven member, and a rotation adjusting
mechanismis interposed in a transmission path from
the drive member to the driven member,
wherein the rotation adjusting mechanism compris-
es:

an elastic member provided in an intermediate
position of the transmission path and configured
to elastically deform based on a change in rota-
tion generated in at least one of the drive mem-
ber and the driven member; and

a clutch mechanism provided in an intermediate
position of the transmission path from the elastic
member to the driven member and configured
to interrupt a power transmission from the drive
member to the driven member when a rotation
speed of the drive member lowers below a ro-
tation speed of the rotating shaft by a predeter-
mined value or greater,

wherein a minute change in rotation generated be-
tween the drive member and the driven member is
reduced by an elastic deformation of the elastic
member, and

wherein a change in rotation generated between the
drive member and the driven member which is great-
er than the minute change in rotation is eliminated
by an interruption of the power by the clutch mech-
anism.

2. Apulley unitinwhich arotation adjusting mechanism
is interposed in a transmission path from a pulley
around which a belt is wound to a rotating shaft dis-
posed concentrically with and rotatable along with
the pulley,
wherein the rotation adjusting mechanism compris-
es:

an elastic member provided in an intermediate
position of the transmission path and configured
to elastically deform based on a change in rota-
tion generated in at least one of the pulley and
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the rotating shaft; and

a clutch mechanism provided in an intermediate
position of the transmission path from the elastic
member to the rotating shaft and configured to
interrupt a power transmission from the pulley
to the rotating shaft when a rotation speed of the
pulley lowers below a rotation speed of the ro-
tating shaft by a predetermined value or greater,

wherein a minute change in rotation generated be-
tween the pulley and the rotation shaft is reduced by
an elastic deformation of the elastic member, and

wherein a change in rotation generated between the
pulley and the rotation shaft which is greater than
the minute change in rotation is eliminated by an
interruption of the power by the clutch mechanism.

The pulley unit according to claim 2,

wherein a holding member is disposed between the
pulley and the rotating shaft and is configured to re-
strict a radial relative displacement of the elastic
member while permitting a circumferential relative
displacement between the pulley and the elastic
member.

The pulley unit according to claim 2 or 3,

wherein the clutch mechanism is disposed radially
outwards of the rotating shaft along a circumferential
direction, and

wherein the elastic member is disposed radially out-
wards of the clutch mechanism along the circumfer-
ential direction.

The pulley unit according to claim 4,

wherein the elastic member is disposed to surround
the clutch mechanism and comprises a coil spring
having a rectangular shape in cross section.

The pulley unit according to claim 2 or 3,

wherein the clutch mechanism is disposed radially
outwards of the rotating shaft along a circumferential
direction, and

wherein the elastic member is disposed at one axial
end portion of the clutch mechanism so as to elasti-
cally deform in a plane which intersects an axis of
the rotating shaft.

The pulley unit according to claim 6,

wherein the elastic member comprises a spiral coil
spring disposed on a plane perpendicular to the axis
of the rotating shaft.
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